Mutual regulation between miR-21 and the TGFβ/Smad signaling pathway in human bronchial fibroblasts promotes airway remodeling.
Airway remodeling is an important pathological feature of asthma. Excessive deposition of extracellular matrix (e.g., collagen) secreted from fibroblasts is a major factor contributing to airway remodeling. Currently, the mechanism by which collagen continues to be oversynthesized in the airway remains unclear. In this study, we investigated the role of the microRNA-21 (miR-21) and TGFβ/Smad signaling pathway in human bronchial fibroblasts (HBFs), and explored the regulatory mechanism of airway remodeling. HBFs were cultured in vitro and treated with the transforming growth factor β (TGFβ), receptor inhibitor (SB431542), and TGFβ1. miR-21 and Smad7 overexpressing lentiviruses, as well as an miR-21 interfering lentivirus were constructed and transfected into HBFs. Western blotting was used to determine the expression of airway remodeling-related proteins and proteins in the TGFβ/Smad signaling pathway. miR-21 expression was measured by quantitative real-time PCR. The high expression of miR-21 induced by TGFβ1 was reduced following the treatment with the SB431542 in HBFs. Smad7 overexpression inhibited the elevated expression of the COL I protein induced by miR-21 overexpression in HBFs. Inhibiting miR-21 expression upregulated the level of Smad7 protein, thus reducing the expression of airway remodeling-related proteins induced by TGFβ1 stimulation in HBFs. TGFβ1 can induce miR-21 expression in HBFs through the TGFβ/Smad signaling pathway to promote airway remodeling. miR-21 downregulates Smad7, activates the TGFβ/Smad signaling pathway, and promotes airway remodeling. Mutual regulation between miR-21 and the TGFβ/Smad signaling pathway in HBFs promotes airway remodeling.